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ABSTRACT: 

PROBLEM TO BE SOLVED: To easily and reliably arrange in an engine room, in an EGR gas cooling device to cool 
EGR gas recirculated to an intake manifold through an EGR(Exhaust Gas Recirculation) line from an exhaust system. 

SOLUTION: This EGR gas cooling device cools EGR gas recirculated to an exhaust manifold 2 1 through an EGR line 
from an exhaust system. In this case, a heat-exchange chamber 2 1 d having an EGR gas introduction hole 25a opened 
adjacently to the side wall 2 lc of the intake manifold 21 is arranged in the intake manifold 21 and an opening part 21 e 
opened to the heat-exchange chamber 2 Id is formed in the side 21c. A cooling water pipe 23 on which a plurality of 
radiation fins 33 are formed is arranged in the heat-exchange 2 Id. A flange part 25 having size higher than that of the 
opening 21 e is formed on the opening part 21 e side of the cooling water pipe 23 and the opening part 21e is covered with 
the flange part 25. 
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ftffltbtJtXDE GRfiAftmt&mzii VX „ 
«ESR«v=*-*K (21) rtC, 
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IXKhZk Sr&Sk -f & E G R tfX&ifl^S. 
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ftlEfHMB ( 2 1 h ) omEMDtf ( 2 1 e ) WfcEE 
Sil*«TE«3ft7 <>(33a)l. mtiEGR^xm 
Aft ( 2 1 p . 2 5a) KfiltTfgtt* k k fcfc. fife 
ttWSS ( 2 1 h ) 0>tlCIRnffi ( 2 1 e ) flfcKttflfc 
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ttT £ k £&8tk e g tafxaamM. 
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UEttflW ( 2 1 h) £. ( 2 1 d ) Ort 

MO»l«0HfcS3fc#Jft"r*i:kLfc. friettWS (2 
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Rfix&mmw.. 
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O&MS (23a) kfSSSS (23b) knmUlzHM 
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x^mmmza^x, 

mSMMuU 7(2 3) <0U^KS (23c)fc.fl! 
E£fc6Jfl3Sjg (41a) OffaSSilST?^ -/ K 4 
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zsm&m (nox) iwwr^ 
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(Exhaust Gas Recirculation : SfS\SS8S) A^fctt 
TV^I>. ;wi5^EGR5rtT33ta6£OEGRgffi{i. 
#f^*^0»^X^-a!$:EGR^Ak ixmS. 

( t ) 1 k M?-*-* H 2 k <9H5r£l£ 

-ri>EGR3iSS3k, £<7)EGRJiSS3(CSft^^E 
GR#4k^«liTV>|,. 

[00033 *LT. EGR#4^S5:xyi;y<!0jI 
lzftf ZEGR ijXOM-StfWSt S . ;«i95rE 
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[0004]-*. EG R^oa***fflW*'* t . E 
*mWEGR3Mft. EGR#Wtt»L«<«r*). * 

[0005]^*. EGR^^a-r&^ai^s^« 

iTtEGRHJIi: LT. #BiFP7-180 6 2 

0^«H?^^$il&i(7)*5fil<bnTOl). SI 5 
Ji. £OS^EGRgS(;iSS$ft«.^a]gS$:*-rt) 
£ O&aigEli. J»$v7-*-/U HfcEG R#t 
Sr^'tS'iKtEaSfiTV^. £<7)#iflgEfi. fl- 

Tfco. mieizm-xoiz. furb<mwfiWR7 

[0006] »|||50nW=U, Nfn*ft>AP/*f TS 

±SSgteJ:m r SgfcJi. 77>^'SS1 0, lljWBj£3;h 
T<«^>. JlSc^^xSi ocii. m\%.-7-t^-)VV 
frt > <7M t &\ 2tm.tt7?> : Jl 3$-^LT3^Sn. 
Tig?) 7 y 1 1 CJi. E G R#^<Dffif 1 4 tm 

[0007] £OftaigET'li. Sfft"7i*-/PHfflW 
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[0011] f8«a20EGR#X^aig!SIi. 18335 
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3IBK<7)EGR*'X/fea]5IE(ci3UT. iiuiettflJgBOf? 

imnMiz&szixzmvm? < meegr 
xzmxKizitmxmi&kkHz, mmomcomB 
mnMkfcftmi,z&mztihmi2m7 <v*.mt 
muwtkmsatak? okwte izmix sr* £ t * 

[0013] ft^50EGR^^ai^{Bli. f&S&R 

4iea*>E g Rxfx&smmza^x . njettflja*. 

t3Srt*fcWtT'Sr4£tt1«St-*-6. m*JS6<7)E 
GRtfX&JnilEii. IWWl«fV^UIIW8«5^-fh. 

*> i jsi£«coe g R#x<%mmmzt5\,^x . mne^a]* 

R»«C»*S<tft Jia^t S* LX%& Z k mW.k 

■rt. 

[0014] n-$m7<7)EGRtfA<§$mmt, 
i in im 5 wrtifr 1 JsieaoE g R^-x^a 

c n&mw 7coMmzmi7 y > : Jmzmm tx% 

hZkZimk-fh. tl^8^EGR^^fflgS 

mutzm&Mixz&zkZftmk'fb. 
[ooi5] mmoEGRxz&mim*. m%m 

7 £ /di!S^8IS»«0E GRtfAGm&mz&^X . 
$^S75^-v hSrffl^L. £^{4S^rtffl5§g^H5ie 
B3SC<S^LT=5rS£kSr#iat-rS. fS^JSlOOE 

^ijai£SK0EGR*'7.^aigEtcfc^-c. ME^ai* 

nM7£. BHH«n»Kfc:3B*LT*4£t*»art- 
[0016] M«q( 1 1 tfDEGR#7.#a]gEli. IS^ 

« i %\,->im#m i o<ovi-m*> i JifejscDEGRtfx 

ftSlgmzii^X . I5iea«7 4 >£x 4 yr;PjDIU 
T^S£i:5:^@t-r&. Ifi^Jl 1 20EGR#x#fi] 
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[00 17] <fMB) m&l VEGRtf Aftgm9X 
ii. EGR^*Aft#ISP$ 
ft4J*S»&^rt;&ft* i^S3fflffi*cH!Pt"*H!P 

[0018] -eLT. EGR^«7J^^flSSWB(= 
*A3ftfcEGR#x*^ ;&&7 4yofa£j§jSU <I 

3JJ*(CJ:0. EGRrfXaWMBSft*. 
R^JftSaiBTti. 7 5V> ? a(CEGR^g|A^3& 5 
#*Sft4fctf>. 79vy*tlBP*fc:iSW6«f» 

[0019] mn3oE6Rxrxwuntri2« n& 
&&7 < y^rasrPB^iT-aiSfc^ «i^BiaB6*"c 

EGR#X*%fflgft6. »3^4^EGR^»aai 

sassrttcaasii. EGRxrx^ssMcofiT^iSjh 

[0020] B«3i5^EGR*^a]S|{f-C«i, «Bc 

#*affil8ll*Jt<afc., i»3*WA<. EGR^ 
**»aiSit&. M«3B60EGR^»J»«mi, » 

#jfc&ftsjisft*fc383ft. ssc»qr« 
[00213 M^7oEQR^xMHmarrii« 

<?&££ft&. M*«8tf5EGRXfX»a8Src»i. St 
&7 -f ^*^^r^afMBta^<oW5r«cB 
OiEHSft&fctf), HK7 4 y^EBflBi^HatfliS 
ft. J:0>hS<»SSft6. 

[00223 !WW9«EGR^»ai*a"Ctt. #a 

fflSl::E«Sil£. fSSJIl O^EGR^X^fflJU-e 

a^M7-ts^7>r>'^g«iffia*^six, 

^JHftSWTE GR#*#&2J]$ft£ . 

[0023] msm 1 1 coe GRtfjuraattreii, & 

TEGR^*%»Sft4. SHcEl 2«0EGR^» 



t «B8ttMrcE g R#x##a] $ ft s . 
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[002 5] Hl*Jj:tfB2tt. »WItf>EGR#X» 
*l£a<D* 1 <0?g|fcBS ( 1 *V > LSt*«4 . IS 

W&Rfi&Wt&ktzii* ig^2 0£i»^v-*-;i/ 
F2 lrt(catA"f 6fe^atAffl7 5>^»2 1 a#<- 

[00 26] »ft^*-/PH2 l<7>aXffl7 7>^« 
2 1 a<0»fp]fflfllC»i. fi^2 Oix^yfflfcftjfc 
**fc*4>«»ft2 1 b*f. 0r^iaPB?ra^T4®HfT» 
jSSftTl**. ««"e-*-;PF2 1rt(i«. ^co©^ 
v«*-;PF2 l^fflfi2 1 ctcBSSLT. f*&&m2 

[00 27] MK21 cl:li x 1 dicBPi- 

-g>^PSP2 1 ejWgjR$*VO*&. ScffiS2 1 
PS&2 1 e «»V-*-;l/F2 1 

mzmfcrhftm^ 1 f aWB«g<iTv>&. 

[00 2 81 J*53*£2 1 d<oaAffl7^y^'S2 1 a 
HcoHB(c«. SiAffl7^>^S2 1 alcfaliTSil-f 
*EGRjjr*(WBft2 1 gaWMUWlTV**. JSSSffi 
2 1 drt<0«Kfrmo+ife£fcL EGR*^lKaj>\2 1 
g«KO«W*>fe56H«-*tW!«2 1 hj&MWEMESJrc 
^ft. «aaftS2 1 drtfcli, «RV^*-;UF 
2 1tfD*R*|trifc:ja-!>T, fflitf. ^f^U^»3&^i 
*»ffl*yt-f7'2 3*«l**iT^*. 
[00 29] <I^a3*^NM7 # 2 3^gaPS2 1 efflfc: 
(i, £*>WP«2 1eJ:9*»ir^ «i»f. XtVI^x 
«tt»fe*479>y»25*W*SftT^4. ZC07y 

wu2 5<n&tmzii s mas&2 1 dtcga-t^E 

PSCii. nftJt2 5b3W»*Jf*LTV^. 
[0030] *LT, R*f^F2 6*nRtt5X2 5b$- 
RiitT. ««vr:*-;V'F2 1t:»«S*i*tat3\2 
1 j (C«-&?tL. »M72 3a6W«-7-*-;PF 
21rt£B5eS*rO**. »a*AM72 3(7)*M]S 

frctt, Sa?:2 l f tw. !Sfl£aS2 l dflb^^^SSti 
*^7 7 > y« 2 7 tm&ztix ^* . 
[003 1 ] ^^h7^y^2 7c7)aa^:2 l ffflltc 

ft. »jc«S2 1 dcoma^2 1 fcomiz&f&ztiz 

{&±W&2 1 kfcfiR^-SftTV^i. #a]?K'NM7*2 3c9 
^PS2 1 e kR«n<0SBfc:tt. «8HE2 1 d^SS 
«2 1 f J:9/hS^7 5vy»2 936gS*3ft, C07 
7^2 9(1 K«T^-/UF2 1^W»2 1 ct 
R«ii^)ffl!lM2 1 m(C»|«Sft4JGi^2 1 n(-^g$ 
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[00 32] :077yy'S2 9C{l ^bfi2 9a 

3 1**HJ6S*VOv&. S^>(^ #3*^7*2 3 <0 7 

TVP;iMa»&&&tt»7 * >3 3^«SHgdE^fiTV^ 
*. :ft«HS7^3 30^ tte)M2 1h(7)raP3 
2 1 eraccESSn^ttSfe7^>3 3aiiEGR*"XW 
A*2 5afclWtT«t4>*i. <K«2 1 h^)BHnflS2 

i etmmtzm&zii&m&y 033 b<a. 

<f V3 3afcSfi#fcftlt£*iTV>S 0 

[0033] j^eLfcEGR^xj&aajBTtt. H4£ 

ScJ\fc-3fc: % HfflWEGRXfX3 5*^ EGR^SA 
ft2 5 a*^SB5«S2 1 dflKgLASfU). SAL* 
EGR#X3 5(i, ttflJ«2 1 h£J: Offl&fcSM.^ 
*U 1^7* V3 3a<oia«:jBaU 8d&7 4 

v3 3b<0HS:ilSU »aMc/MT2 3rt£B8P»2 

1 emiZtolfXfcffi-&ftm&3 71ZX 0. ;ft»7>f> 
33a. 3 3b*tfLTfcffla*l4. 

[00 34] #»S*1*:EGR#73 512. EGR#X 
»:aSJv2 1 g^^>«}g7^^K2 lrtfcHteffi* 
ft. SAffl77Vy32 1 a^^^7-^/PH 2 1 

rtfc«A-r*a^5R2o tm^ztiz. a±*>£ o izm 

1 rtfcrj»SMS2 1 d*#*U 8d*7 
SftSJWO*^^ 72 3 £®3mm.2 1 dfcBBP-t&BH 
□S2 1 ej&^jfAL, ?ea*^72 3^)BBP»2 1 
efflKc»fiRSii&77>> 7 «2 5CCJ:9BBP»2 1 e£ 

a-5fcw, »a»a«:xyi/y;u-Artfc:a:s. sin 

[0035] ttz^ 77^'»2 5l:EGR^?|A^ 

2 5a*«ftUtf>T. 77>y'S2 5^fflPS2 1e 
*CS»r*«f*fT. «SCCjft^iftSK2 1 dfcEGRtf* 
*Afi2 5 a 4. *LT* 

^2 1 drt^ftflJB2 1 h£»£U d^tt«JS2 1 h 
(CctOEGR^3 5^«GEMM2 1 drtSrfiffrLlW* 
7^^3 3ORI*BI^4T'il*J:a(cLfcc0T\ »VM* 

lawmmx'E g r ^ 3 5 & <r t #-e# & . 

[00 36] M7^y33^, 1 

d £8Hx4EGR#X3 SVdmiTfoiZ&hltXmiftz 
<VX\ «S^EGR**^3 5?:«3£ttS2 1 drtfcSSGi 
S*&^fc**T*S, EGR^3 5<oaaS^fiTS:K 
jt-r&ifc**^**. £*L\ »ffl*^-f7-2 3<0BBPS 
2 1 efcR»flBC/h7^y> ? aS2 7S:®«t. £0*7 
?>x«2 7£j*X»S2 1 dOgf§PS2 1 e£R*f{ll 
C»*t*K5Kt2 1 f te3«l,fcOT\ 
AM72 3^M2 1 drtOffi£0{aE££fc-f& 
ZktfX'ZZ. 

[0037] fit, ^7 7>^S2 7(Cfi[KSW>ffl56 
fi2 7a«:#ifcU %£Jft£ 2 1 d OSilrt 2 1 fOffl 



#fcfljblH»2 1 kfc#*Lfc*rC\ S^oUfgC. 
ftaWoK-f r 2 3 £8B!3*S2 1 dftOiffigOfiBlCfi 

aiBos2^9itees (man , man3axvmt 

[0038] *HSfe^ffi(2, IMltzEGRtfAftim 
EOS 1 ^USS^StcJt^T . M7-*-;l/ H 2 1 <0 
{BM2 1 cfcjBjKS*i*BBP« 2 1 e fcilflfca*^ 
7 2 3 ( Z JML § tl h 7 ^ > V 2 5 4>£tttfH it L T V * 

[0039] iOMBBSWA, ©5^-*-^K 2 1 

comm2 1 c osjpss 2 1 e 3&«. mi osuubjb X 9* 

3<»JftSiU i^HPaJ2 1cOflttr(z % EGRtfx 
*Aft2 1 pjWM£S#VO>4. 4fc. ftSWcAM T2 
30H3P&2 1 eWtefcL g3PSS2 1 eO^tfK^btf 
T77^^S|S2 5#»JSSiVO**. 
[0040] i ^«t»»<OEG R^»aK»(C*JV^ 

xi>. mivmmmtmm&cowgk&nbztifixr* 

06«i. *«^EGR/fx»fflSB<?)»3co«t 

Tli. *aa»£2 1 drtcorti^IC, ft«M2 1 
hj»«3a:fc:3BBf»*S<i. wOttfl)M2 l h^EBzE 

as<i*flaR7 1 v3 3W&mzmmizmit>tLX ^ 

[004 1 ] iO|6tt»JB^EGRXf^a*aC*5V^ 

rt. ^ i nzmmm t ^mtknmkznh z t&v$ 
zcommmx-te. am^2 1 h^mm&Lti 

(OX\ Z0)it®m2 1hbW&y<>33ttZ£')^ Sfe 
3<^M2 1 drtS:8»i*EGR^X3 5<OSae»fc* 
<-T£.rh#T-#. ^V^^ja$TEGR^'X3 5^ 

[ 0 0 4 2 ] [27kt *WJX7)EGRtfA#$mm<om 

4<r>mmm i^imi^ximim^znmh) sr 

2 5C«ttS<iT^S. ^a*^M72 3C0ffiB»2 3 
afcaB»23bfcfcli % tt«Jfi21hSr*t#tLTffl 
ft§C«<Ml7^y33a. 3 3bjWftft$*TCV* 

[004 3] »aWc/^7*2 3^0U*J£IB2 3cfcli % 

*1T^&. I^7^7 h4 1(077^2 5tRW(U 
fig*^ffl^g4 1 atifi-WBitLZtLXm. % 
LT. ^^{aa^ffl3§S4 1 att. SBaftM2 1 do 
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